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(54)Title: COMPOUNDS 




(57) Abstract 

Compounds represented by general formula (I), optically active isomers thereof, or salts of either, wherein the bond indicated by the 
dotted line in the five-rnembered ring means that the five-membered ring is either an unsaturated cyclopentene ring or a saturated 
cyclopentane ring, provided when it is a cyclopentene ring, then X is OH, Y is =0, and Z is H, while when it is a cyclopentane ring, then X 
is =0, Y is OH, and Z is OH; and R is the residue formed from a compound having an SH group by removing the SH group. 
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t&Mte-tZ* y^-<vf>W^ XliOH, Y{*=0 > ZliH 

a ^^^at/Bate, Xtt=0, YliOH^ ZliOH"C&5. 

* fc r i± s h m^\t&®> frb s h m & fa v ^yt^sx- $> % ) 
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*5&W<nf5 3 <D&vnn*ftW<n& i <nmw<n— ass; [ i ] -c^n a 
*&W<D%$3 <D&W(D&$. Ltoffi«-Ctt, mjfSEIg{i^^l»^^J (tfiJxtf&g 

El 1 M;CM 1 o-v^. h/uSr^i-E|-CfoSo 
El2fiCMlco 'H-NMRX^^ H^^tBT'fc^, 
EI3fiCMl (DUVP&HSLX^? h/U^r^i-|l)T*fe5 0 
El4f4CM2(0 'H-NMR^ b /I'&TFi'MX'foZ* 
El 5 C M 1 C"C-NMR^^? h/l'Sr^-^-EI-Cfo^o 

ej6i±cm^) i RK«ix^^^ must^-th ■?*><&. 

H7tt««rB#IBt!R3tfle©l»«Sr*-*'B|-C*>*. 
E)8liGM<£> 'H - NMRX^^ hyw^r^i-(g|t?fo 5. 
EI9fiGMW ,:, C-NMR^^<^ hyW4:^-t-ia-Cfe5 0 
Ell 0 liGM(75-v^ ^.^i? h/u^r^i-EI-CfcSo 
Ell l liGM©U vftiR;*'^ h/nSr^-TEl 
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[IV] 
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12 1 2 ttGMCO I RSRitZ*^^ h>uS:S«-f*iat?fe5o 

Eli 3&->* y ^^*mm&<n i m<n?&\&'*9~- ^sr^-riaTfoSo 

Ell 4ttL-->*^>f ^^rfflV^fc^OSJ^^^i: 2 15 nm{d*3Jt5©^ 

ini ji>$ j-*^*m^tzLm&<DRi&m&t 215 nmia-itsKjieso 

B§#^^i-t§lT'fe2) 0 

HI 1 6tt*^BJ<D 1 m<D&fcty<D9 a-v h ^7^4r*tBtfc5. 
HI 7«:E)4<D2. 9 9 t°— CDKS^-^^ 
Ell 8»^8?i£^KJ&r£^*1-5K»lX*-~^ WHS: 

El 2 1 fi ^£fflv> fc4§£-0 5 0 dMEJSaoR^ »o*»»C^' { 

^ Wu£^"f"En?#>5o 

El 2 2 liK/^^W ' 3 C - NM R h ^^"t"ElT**3 So 

El 2 3tt«#fl*rafcR3te«roH»«r^B"C*>*. 

024liGDO 1 H-NMR^^ WU&^-fElTfc 5 0 

E12 5liGD«"C-NMR^'<^ h Jl* % Tr^tM^? fo Z> „ 

E) 2 6 BGDK»7^^^^ Wi'$rSW~ia"C*>5o 

El 2 7fiGD<£> I RSfcHX*^:? WV-Sr^-f E|-C£>5<> 

El 2 8 JiCMO^/u^SSifJSlJll^Jffitt^^-rEIT-fcSo 

El 2 9 JiCMO^A/JNB^timW^JfS14Sr^i-EIT-fc-5„ 

El 3 0liGM»£MSgig5EB^g£S<all!^£^l2T-fe5o 

El 3 1 |iGMS<kSi*MtS#Q^roM^&*i-E|-efc5o 

El 3 2 tti&^f&^GMiggi NO2"iSSC0ia^Sr^:i-El-CfeSo 

ei 3 3 temmftffi t &mm&(omm&^-}-mx'h2>o 

i34iij urka t mf&^mmcMiri GMOf^Sr^H-EJ-Cfc So 
E)35teMo 1 t - 3!WJ3aoii5ilC^i-SGMCO^Sr^-rEl-CfeSo 
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037lijurka t M left ft £7 r *tfifc<D&%L*7FlrmX*>Z>» 

(H4 1 teGM&-5-ft<tifo. w^ro- ^MroM^Sr^-ri§lT-*3S 0 

El 4 3t±GM««ij4Li»i!IIIIIBJ»»*ff<olH«S:*-rBI-C*>5. 

114 4 (iGMjgSirM^#^^li^^^i-ElT*fc-5 0 
04 5 JiGM^^t p 2 4 ^S4CDBI|^^^;-t-ia-C*fc5o 
1214 6 {iGM<^@MSig^SJEc?Wi^J^ffl5r^-f"ia-Cfo5o 

1214 7 fi (-) ftv'^o^yf/yiOp - v?^ 5 ; 'O/'f ^iift© 

CDRXf (-) ft:^ o^^y :^<o:£ffcffiii£^i-ia - e&5o 
E14 8J± ( + ) ff->^ o/<yf 7 -v?^f ;V7? y<>"/-Y ^Klfr© 

rot KP*->^g<0&#iaSri s ->*ro^t4#<!: Yy ^^(0^n_W-<DMij^^-t 
^ D^yf yy^fflv^ttiv^L, v/^&v-* P^^-r / h y p 

o 

T 9 9 (Helvetica Chimica Acta).i£55#*!&2 
8 3 8~2 8 4 4H (197 2) ] 0 h7>^#v/^D^^r; Vf2{t^£-J&fe 
ICJ: o-Cb^t^^S L — tf^-Y KU~ I- y-y— ^ (Carbohydra 
te Res. ) , I2 4 7i ( fg217~222H (1993) ] » v 
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^tib<D^&®m&tomi&mi-z>zbK£^xh'&btiz> (pct/jp97/ 
o 3 o 5 2 ^wnm&m) o ^jfiwcwo^B^i/^/^sr^^-rsitt&oan 

m*-\z. ^u>mi: i^xd-i?*? v>&&®.mv. i %mm& i 2 1 t 

n^i^y >-iB#&zgi&iL, 2&j8&4£>a»bv^ n-iyf/V^i' n a/jN/UA-Ctttti 

X 3 0 2 fC»##rtf <B#*-?-ttM) &fflV^T?fofc 0 *7C, 

fc. ItlgftSteD I P — 3 7 ommxWr (H*#fttt»> » UVfltJR;*'** h/u 
JiUV- 2 5 0 0 <ft#»fts9H±«) » (IR) 

ttFTIR-800 0*^»**flE«- (AStKflsgfthSK) «r*r*bWfl!^8B£L 

MS m/z 1 1 5 [M+H] + 
'H-NMR (CDC 1 3 ) 

5 4. 2 0 ( 1 H, d, J = 2. 4Hz, 5-H) , 4. 83 ( 1 H, m, 4 
-H) , 6. 30 (1H, dd, J = l. 2, 6. 1Hz, 2-H) , 7. 48 
(1H, dd, J=2. 1, 6. 1Hz, 3-H) 

<fiU 'H-NMRO^'>7 hfittCHC 1 i Oft*V7 h*4r7. 26p 

ttftft : to] d 20 0' (jc. 1. 3. 7K) 
UV : Xma x 2 15nm (*) 

IR (KBrft) : 3 4 0 0, 1715, 1630, 1115, 1060, 1 
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0 2 5 c m"'{c:P^J|XS:^-r5o 

%.MZft,tc^?w<^; ^£ft^#SH-£r £lc«fc <3 » (-) -4, 5 - 
tKn*^-2->^D^7y-i-t^t/ ( + ) -4, 5-J?t Kn*-> 
-2— ^^n^y^y-l-^yiftSlfc^tf**. £-J*#ifctt:J:0fl 

•^^/ai^ y — yu (94/6) *X»-iD*., n^^x/ ^i£fl££:Il§S£1~5o 
KiPHSttS:, 0iJ^Lfi^r7— /w^y 9 AS (^>T iryWb^XH) *5A*ffi^7 
ASS : 4 Ot. ^PSbft : S (94/6) T'HPLCSrfT5^t 

»W$4xfc (-) -H9V^-4, 5-ytKo*i'-2-^o'Jyfy- 
[6HT. (-) ^^n^f/^ifttS] rotfe**!* [a] o 20 - 
10 5° ( c_ 0. 30 „ S—/l<) X'&><0. ( + ) - h?y^-4, 5 —i/t. K 
n#->- 2 n-o-r:/- l CaT. ( + ) o'Oy 
^5] OjMft^te [a] o 20 + 1 0 4° ( c_ 0.53 % = * / — /U) * 

(_) flce/^oxyf/ysa 1 ( + ) n-tv-r y yo^Jl^'H©! 

*#*f, »BS«*i*fe (NMR) KJ:S«3g*«. UVKiK*"** hA^ffl^ 

ft^#fij£;ft,;fc. (-) n^fy ( + ) ^^D^f/VH 

(B*»*tt*l) &fflv\ R— fett*^^ HA' (CD) «:aiJ£U *0>fe**S* 

V-^-f ^ (J. Am. Chem. Soc. ) » I9lt, $3 9 8 9-3 9 9 1 
H (1 9 6 9) ] . Z:(DiLfcEim.%:&:'£ Lfc<> 
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ft (nm) _hf53t#«ig£, * [V] fc bTTlBfcTrc 



3 >0H 



[V] 



, MttttSift (nm) fc*5. ±IBSC«c*J6*. * [VI] £ LTTTIBt^ 

-r : 




[VI] 



@4 7. 4 8Rtf5t [V] . ^ [VI] K^-f <fc?K (-> K'stv^TJ^ 
\% (-) - (4R, 5S) -1-7^-4, 5-i?tKn*'/-Z-^D^ 
^^-i-^-^, ( + ) ^^n^ry^li ( + ) - (4S. 5R) -hy> 
*-4, 5-v 5 !; KnJf->-2-v'^0'<>7 i >-l-t>'tfc6. 
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TV>fttf&<, »tcRRffil4*v^ *ISWcD->^-r-r ^-^^^^ bTtt, 



WO 98/39291 



PCT/JP98/00815 



OH 




HOOC-CH-CH 2 -S- J 

I 

NH 2 

. EfciSficTis* [ vm] tiSn5->?^^/vft^W«L, £ 



H 2 N-CH-CH 2 -CH 2 -C-NH-CH-C-NH-CH 2 -COOH 




ivral 



WO 98/39291 



PCT/JP98/00815 



H 
I 

HOOC-C-CH2 
I 

NHj 



0 




[K] 



11 



WO 98/39291 



PCT/JP98/00815 



H 2 N-CH-CH 2 -CH 2 -C-NH-CH-C-NH-CHa -COOH 



i38l?££ urii^**^** T/V=i— A'** * (ttffffi) ± 



COOH 



0 




[X] 



12 



WO 98/39291 PCT/JP98/00815 

f&J&tt, y W<#^^kS^«i«!lfStt» >^#K*&«liWStt» I g Elt 

A/»ttlA- 5 4 9, S V4 0 ^StslftMilPII&W I - 3 8 VA 1 3, Jff#Ay»ISH 
ep G2, *&fl§#A/*M&HCT 116, t h»A>»JSSW4 8 0« t 1> 
je»**A/»fl&W i D r , W#A/iNMSAGS, 5 ^ o — 7»fi*©4« A,*IBJ&U:M 

-fk*fttt* J //»*HCT# h-->^«»f^ffl«:*i-6. **M©^**U< «■* 

<7) * ^stt^x tt * n ?> © a* /vMm mn m &mvk& t± m & * A/ e> «j k 
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L, a»o&KICf£:&-C**h fUfcJFk ««*h ££#k IWBSU *££*0 

, mmm. timm#*tio*.x. mm. mum. **k 

A/jwtur ^(Dmmmm. s:*#8k ^iwmici 

SUK>0. 1 M g~2 OOmg/k g"C<fc2>o fc*»5A/ifi!«tt, 
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v ^ a* -f& k i-trnm * ic ^ m £ i% s m <D\t&mm l < « * <o Kmm&&x it z 

g~100mg/kgffc5c t^A/S-^-fili, <D&#{c: <fc 
An B $ -Br 6 w i: t -C # So 

#JJ4-klEf&J#A,#Jtc21ii:. $iJ^A/jipJ{cfii:fc^jfe-CS4- 
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, «;ttf&»WA#»a>fiHffia>»-'S ? Ji-*9 -i~t7^7 (Legionel 
la pneumophi la) , tfSfiii©^!)t ^/NMy^* 
^(Vibrio parahaemolyticus), ®Jg&ES§tf>^ V = 
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s<? tTn II (Helicobacter pylori), flfl§*fc£gBSg 

GD^-y^tfn/*^^ — is is*.— (Campylobacter jejun 
i ) #JxJi L egionel la pneumophi la (ATCC33 
153) . Vibr io parahaemolyt icus (ATCC178 
02). Helicobacter pylori (NCTC 1 1 6 3 7) , C 
ampylobacter jejuni (ATCC294 

0? 4**0 0> JEM* 5 Pftffl#J£ LT»2M#J;5 5 0i|^£ft5o tittf 

7?^m. ^f^y-^ 5*«*©?l5tl8tII«i-a^i:* J -C*5. IS 
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&:m-rtuzzi<\ itten<D{&<Df&#temii;itJ&mizm&£*iz> h <D&mmxz z> 
(ommmt vxtem®&<D*&w<nik&mm\^<te*<Dyt¥m&ftxn*nb<D 

\ZZ<DffiW.£tiZ>tn.&t>^& >3 jiH^^-rsr b&X%Z> 0 ftfffl#J<aft!ltf>fi5c#li 

t# h-->*»»5Wi LToftMtt, *<Dmnmm. KM-itm. ffifflBWs 
g ~ i o omg/k g T*fc5o t^^>^ts4-4ii. m+n&mcx^x&m-rz 
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f* ^ ft S H ri* § | # & £ t£ o T T # h - -> * & ^ a ^ 7 ^ i" 5 « <5 -T- # f& t $ 

teZhbnmfabmtR.ZinZ 1 «±<o<k-&»oft*s^A 1 B S 9 0 . i*xg~2 
0 Omg/k g-Cfo5„ ffl/r<D^friClJ;o-C^fb-t-6«0-C> 
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^d^5St^$H-5 1 tAJKOfc^roS^/SA 1 1m g~2 0 Omg/ 

fitefrjllCttJ&A 1 Blt)10pg~50mg/k g-C*>«3» 

tvfero^^biltR^ix-S 1 W-t<^ft:-£^4fi# : 3l«a*J&A laSDO. lug 
~2 0mg/kgT-35t), <£ffl@#Jlrj; "9 M*<0^»fijt#*fcWt!Si-S ^ <5r 

-e# So 
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ZCfrfo? I"** (CRP) I, D^h'f KH^F- (rheumatoid f 
actor : RF) fit, #jfiU**£P$i£g (jflfct) IMML, ^ffEHI^^flr 

V ?-7fH4^Sii&> gHHSBBfl!^ ?S®ttHS|5ifc. UCJfc^> ttitt^sy^, rt 

(AIDS) C#Ltr*W4i«f. AIDS, AIDSMil 

[^■Udf3.7— ^f^i'V (Molecular Medicine) , I3 3t, §1010~ 
1 0 2 01, mil82~1189M (1996) ] . JtcaSWOlMHBJEHM 

— gJiLMUf (IJATx NOtflfc-T) ttrt&*ntea#iMf¥»tt3fettH : F- (EDR 
F) 5 — (Na ture) „ I3 2 7t, S5 2 4-5 2 

61 (1 9 8 7)). **M»CJ: 9*»W«>{b^**L< tt-tW^StttfXtt 
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mm. m^sSsL. skwm±^^omm. «*¥9- 504524^ 

, 9-5 0 5 2 8 8f, 8-5 0 1 0 6 9|-> ^^^P 8-5123 

1 ^«¥6 - 5 0 8 8 4 9-€-0)4-4**R£1Stt0>;0iflS£:'£tf h<DX*hZ> 0 

irfc l»Jb©ffc^tt**T8bl*#£ UT-&#i-5NOM^ifli»JJWf4NOSfe*«flF 

- = v ^tc^ffl $ - 1 h -c # s. 

■CNOK^«J»Jf^ffi**-f-. 09*. fit. ■7?n7r-^lwattl^vKh i fv'y ( 
U^yty*?^ K: LPS) &*Ju^ntfB*3lNO'&riiBI* (NOS) # 

X»4**tP>ro*0*#T"CL P S^lJ«tNOl4liWiiP>^„ LPS 
ftiS-CNOK£«M»i*Ufc»'S\ N orottPlffitt I: i o t aJS4^$lHST 

itBT- (VEGF) Mc^©iifll£*3Sfcft«*»U.-Ci^6. «****A/*BiaicJ3 

ii **v e» n o m± &mm-t z> - 1 k x o t # ^jja o v e g f m%. t> 
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S#LTNOS*©ltit*:KCr.i:JcJ:o-C»»c/N>r V * ? # fir- ~f(OW A,* 

f£/8&S§3SL (Mae da) ^-V^-— X V^ — * 

>"f) — y — ^- (Japanese Journal of Cancer 
Research) , S85t, fg331~334H (1994) ] , &tz. ifc 

U (Sa lvemini) f>, f*-f V^X ^ -^->3^^ T# 

X 5 — -V-J ji^v-X USA (Proceedings of Nat 

ional Academy of Sciences, USA) . 19 Of 

, I7 2 4 0-7 2 4 4I (1993) J » NOIl^-^-*^-> 
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JH*jfc+;Rtm*ifc8^ttNOS&jS**ll*:U ^jj-Ucffo-cM^SigSrS: 

7 (APO-lfitJS, CD 9 5) t P^tftl Z>mti&&mtjim l*T# h — 

v'^^rt^jg-f'-S^^f-i: ^ixTV^S (-tr/u (C e 1 1) . I6 6f, W$2 

33-2 4 31 (1991) , v 5 ^ — -m* ir^ *<<V * > 9 A- 

(J. Exp. Med. ) , ^169^ fU747~1756H (198 
9) , i/^—T^ Hr-f *v i?$>Sl"tr 5. h V — (J- Biol. Che 

m. ) I2 6 7#, mi0709~10715H (1992) , 'J^—t/V- 3r 
-f 4 J*y a v 5 — ( J . Immunology) . *18 4*, JR1 2 7 4~1 
2 7 91 (1992) ) o 

. &&Ri&&maLxft&E.mmi:»Mii-&o La»Lfc#e>, @ earnest lt 

$t%tMQlBa*, ^ n — >B8i*fc 9*^^ ^"t ^fcgtf T# h — 

ga^ttf »Bt«B)&o# — /<— <o»«*«#iH«>— ant* 
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Bmmz£K>mim£tiz>&e.$Lmm&. mmv v-^^frw^zfr* wo 9 i/ 
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«SS*l. *»M»ftl$llltiS#Jtt I g E(7>£i^$r«iSiJL. I gEi4i:i!J«^ 

3E#*ffia»i»Jia**^K *M#. I61~68I (199 

6) ] o 

o 
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*»#j<is-rixtf»**sf&8iE*Jxtt^i»#JS:«3ii-'5 - t 5„ mmmm\±±. 

14 * V ^ — tt ttSWJ * ^ # * n -5 #38 93 <D \\L&mm b < 14 <D Jt^ffitt #X 
p g~2 O Om g/k gT'foSo i*»^ftlCj;otf lit 

m Ha L T B tt« £.« & $ * 5 z i <b "C £ 5 . 
^B&ffitWfcc&offltWi Ltfflv^tSv^ **W©ft^«* t< 
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^-r— (Nature) , 13 8 9 f610~614l (1997) ] ^ 
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^-fA'*, sizf^f'f >>-;<— s<$-s.a $j jUXtflgifbiX. 

tjti^o tftwiciaafc-f -5 rn a^a-;*. t LTfi^jx-tfo ^ a-*, mte^j 

A**. jjc*6ttnrtffc?^ A**, t h#y ri-'MA'** Alff^^^, CgJJFF 
4 >v*tiftff bin.* ^IciitSRNA^'f/V^i LTte^JX-tf 

*V4 itw&tbV'f ^*«stttr*>f a**, ^^n^^r a-* 

^ KA-^ — K#W<b*u5o 

Jft";F 7-f-y>a ^v^^ r^A'* 1 §L ^ K 

^A-;*3gL zKf K ^A"<;* A-* 4SL tfy^ ^7^;^lS, 
\£y? ^A"<;* A-* 21, 5 a >) «y K tl^K 
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09*. lit Y'&Ji.'&.%Wt±9 4 fr* («THIV irB&IE-rs) wiRffeA*^*^ 
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150. i(ig~20mg/kgffc,5„ <b*>£A/£:-5-*Ji, S*o^#l;J;ot 

» Jff*l£gP* : S<b3fe#£*V GOT, GPTttjtfjEttffc-*-*. 
(HSP7 0) <»©lRS/3y^^^^^SJ|i»ffittS:*rL, Jffjfc *W A*** ^ X 
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UtttHSP90, HSP70, 3-fc*^f^V, HSP2 6^Slfjnt^5. * 
<£>«p-CH S P 7 0 5^ a ^(O— » 7*- A'X-f ^^T^rET L"C 

j££r#)lt£. JR*>h ?9 9l"*9<OT^ J ®?i25iJteiHb<£>i®ST«t <*fc#£*LT 
*SU, HS P 7 Oll«©Dn a K9 tmmX'hZo t MClitt 1 0{i 

WHS P 7 oit& J 7-* S: $&L'CV*&4S« -ft&<Dfc&t>0tttt|jAftjl::3B3LL-C:i3 

C. b (C. Amici) b (v 5 ^ — ^A- (Journal of V 

irology). I68i« m6890~6899H (1994) ] tt, a, 0 -^fifil#/M*=-rt' 

^Sri^^i-S^HS P70i:HSP9 0 0£-j$a<K9t3*U HS P 7 

A. oy*> (A. Rossi) h (If "Jvl' 'Him if* & V 

5^h!)- (The Journal of Biological Chemistry) , i2 7lt« ^32192 
~32196 H (1996) ] tt, 2-i/^o^fy-l-t^ s 7'D^^i!'7VyV 
A. tPICHS P 7 0(D&f8.&mmV. *fc&Uft&V4*\'*9l"<9<D'&l8i. 

o 

*»W©fk^**L< tt^#*iSttflcxtt*ixfe03<*tt-0>.fc 5 Shafts' 

hP>)/f/M, &t**>r D^r KK#uttt*'f A^fiHttsM-. 
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&)x.t£'< t°n— ^-OV"-* (papovaviridae) , ✓•SfcTn — 

"r^^yU^JR (papillomavirus) <£>DNA# J^X T'fc 9 „ fc h '< M a ~ •? V 4 
(HPV) t LTfi, Wx:li ; ?' , &a34 s A/*^©JRHt*5HPVl6S««*Pe>ixTV'»5 

. «SiB«RJ£»WJftUf!*#U cK^it^a^iSiR^ftS^^ t fc- 
33 
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#«au WrtfrJSk >f^t- h*I«|f*s*>S. ^t^A^fcfcicii. 

©<fi*»p>»tfl*ixS^/j:< £ fc— otf>fls-&*jroJk#ri&A 1 B MS <9 1 0 p g~5 o 
W fc«8i $ * 5 r. t 1> -e £ 5 o 
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f&m?&nmm&. T#b— ->;*K38iStt» htf-ry.?^— tfrnasistt* **a/ni 

1 W±W^^^"aW-r-5^D D D XJitJ:^li> .LIES* <D feSStt Sr*i- 5 ttfig 
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o 

[vn] . a: [k] , s£ Ex] x-^th^ixmisfrZit'&Vo. tt*;h,$j<03te^ 

btf^tf^-ftl^Sr 1 OOOmg/k gt'7 y MdMUBfiBft-^ 
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ffiffl t> m ic-a-s- * ix s t> © -c *> 5 o 

###J 1 

1 0 g <£>D - ^VW^ a (i<"y-^t±M G 5 2 6 9 ) £ 1 V y WKDtMC 

*gft¥U 1 2 1 t:-C4 B#r^AD^Lfi^^ 1 0 m 1 {C7i5*T*M/ET^bfCo - 
tlfctittSf??-/*' : S¥®f : * = 3:2: 2 *S£-fi£<OJtJ§ 40ml SriDxt^S. 

±iattffi?K«r*7ix^ D-^r h^7 7^-ffl-> l J*^l'BW- 3 0 0 S P (2 X 
2 8 cm. !T±->y i/Tit^tm) {CT7*7-r U BBft?'?--*' : ffiWt : 3 : 
2 : 2<7>_tJI&ig8l?& 1 k Lt =» U > If— 0 . 2 k g/c m s ttEL, & 
^5ral (DffimT'frM&ft ofc 0 1 19 1 Om 1 left £ J; 5 IC77^">3^ 

— -> a >-$rtfV\ G-WftO— SB£ £ of?*®:? n-r h 7 w — "C^tff Lfci ^ 

ft<bcDm#£*a6-Cfl£JET&i!?SL7if&4 Oral©? n n*/UA-eftffiU i*ffifl£ 
Sr^iaET^^i-Sritcio-Cl 0 0 m g©->^ wO<t ; >-&%tz. 0 

Z<DWftZ -y? ^-f/S*7A (^SiitfcSD £fflWcWBf§HP LCf 
#ftf£U 2 1 5 nm&mft-mWe&m^tc}: d^, fcfcSte9 8%-Cfcofc. 

±sZ~>? w<l/TS W13.9 mg£^^/ — ^2. 85 ml (Cjgri»L.7b 0 / 
— (94/6) 3.85 ml fcH^P;!, 17 mg/ml<£> 

W HPLC ffrfsfigj£<t Lfc 0 

^<D&nmi&*i>xT<D&ftX'yt¥ft®i hplc tmv (-) 
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ft* ft. (-) W-'s? a^O"r / > 43.2 mg, ( + ) ftv^n^:/ 

v 1 /^ 43.0 mgSr-eix^tUtfco 
5t^5J-f] HPLC 

*7A: * 9 — y V AS (^-T-feyWb^Xlg) 2.0 cmX 25.0 cm 
*> 7 ASS : 401C 

: ^df--9-^/^^/— (94/6) 
Stj^ : 14. 0 ml/min 
^tU : UV 210 nm 
f*)&&A* : 150 n 1 (2. 55 mg) 

(-) *v'^D^yry>'fiO ! ( + ) wO-TS >tepEJ##l- 

<D%£%:. m\f—tr<D (-) fl£->^ n^t^-r/ V30. 0 mg 2r>5>19. 7 mg Oxfyf 
;*-v-£^Lft^ (-) ^n^yfyv?:, &fc°— ;?tf> ( + ) #->*n-c 
/ >37.4 mg fl^b 27.7 mg<^^^ ^-^JJ-v — L#V> ( + ) fa's? u^. 

yf y^^^ti^Wlfc, fcfc (-) {^^nxyf/y, ( + ) #->^n-:> 

1 

(1) 1 M ->^o^yf/^SIilOO^ NaOH-CpH4lC^i 
U1M L -->;*^ (T^^^^tt®!. 10 3-13) 100 

M 1 Ottl 6 B#PpH5:j& ^KJ&'fe) £ 0 . Suma^t-f 

(^-^^-r^^^ttti. 4 4 0-8 4) icX *) ?>MVtc&. 0. 1 
% b V (-7-#7-fx**tfc$S, 3 4 9-oD **gf£Sr#«J*B«fc L 

T&#0. 5mi©ilt', */-fe^7^*7iCi,SGl 20 (6mmX 
2 5 0 mm : &$L$L#M) Srffl^TH P L C£*tV\ 2 1 0 n m(D*&%mxmm 

vtzt^^. i9. i^ti9. 5#\z.3E.mtet°-?&n.hMc(DX'ft'®.\^, m 

l£TMffi&.mVX2m<Dis7X : r\>'*-?~-. CM1 (19. 1 #) tCM2 (1 
9. 5#) =Srmfiibfco 
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mmmi- (D -cm-mi^tiCMi tcM2oics:##f&DX3 o 2«ft##f 

H- (B^m^-tfcK) ^ffl^T^ofc 0 *fc» 0. lNODCll**»l:»)»L 
. #m*.#ci*& (NMR) »cJ:o-C-t«>«Jt«r#«f Lfc. tt««t*»36«tt J N 

M-A5 0 0 (B^m^ttM) SrfflV^fc. (UV) ©flK^^<^ h/WSrUV — 

2 5 0 Oftftftmi (ftflt*tf^0f») SrfflV^TS'J^Lfco •t©J»*«:SJlTfc^i- 

o 

CM 1 

FAB-MS m/z 218 [M + H] + 
1 H — NMR 

62. 32 (1H, dd, J=20. 0, 1. 5 H z , 5-H), 2. 89 ( 
1 H, dd, J=20. 0, 6. 0Hz, 5-H) . 3. 01 ( 1 H, dd, J 
= 15. 0, 7. 0Hz, 1' -H) „ 3. 09 ( 1 H, dd, J = 15. 0, 
4. 5Hz, 1* -H) , 4. 01 (1H, m, 4-H) , 4. 16 (1H, d 
d, J = 7. 0, 4. 5Hz, 2' -H) , 6. 49 (1H, d, J=3. OH 
z, 3-H) 

UV: i.„ nm 250nm (tK) 

CM 2 

FAB-MS m/z 218 [M + H] + 
' H — NMR 

6 2. 31 (1H, dd, J=20. 0, 1. 5Hz, 5-H) , 2. 87 ( 
1 H, dd, J = 20. 0, 6. 0Hz, 5-H) » 3. 01 ( 1 H, dd, J 
= 15. 0, 6. 5Hz, 1 ' -H) , 3. 11 (1H, dd, J = 15. 0, 
4. 5Hz, 1' -H) , 4. 00 (1H, m, 4-H) , 4. 20 ( 1 H, d 
d, J = 6. 5, 4. 5Hz, 2' -H) , 6. 46 ( 1 H, d, J = 3. OH 
z, 3-H) 
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{1.U , H-NMR©^v'7 hM«HOD<D{b^v'7 h<££4. 6 5ppm 
JtCMUO. IN DC 1 a*}gi£K:i&ft¥U J NM- A5 0 0 Srffi^T 
"C-NMR 

6 3 0. 3 ( 1* -C) , 39. 4 (4-C) , 42. 0 (5-C) , 53. 
4 (2'-C), 132. 8 (3-C), 154. 6 (2-C), 171. 1 ( 
3' -C) , 205. 5 (1-C) 

{B.U ,3 C-NMR(D<fc^>-7 Ymi.^^^^-^^WL'^^-y HMS:6 7. 4p 
p mi LT^Lfco 

'h-nmr, ,3 c- NMRrctf— ^<o!»§s<o#-§-{iTfa^: Ivn] <ot 



OH 



3 2 1 4 
H00C-CH-CH z -S 



[vn] 



NH 



*fcCMltCM2^1I^ (CMtW&Z. b\C-tZ) (Dmfti&W. (IR 
) X^<? h^FT I R- 8 0 0 0 PC**#*3te£W- (ft»»f^9fK) Srffi^ 

I R 

v KB, »., cm"' 3000, 1705, 1625, 1201 
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OH 



H 
T 



hooci' c ch z -s 

Ah, 



[VI] 



OH 



h Ik] 
I 

HOOC I"- C-"l CH 2 -S I"" 
NH 2 



CM 1 OU VKHZ^^^ hsls* I4CCM2© 'H-NMR^ h/K E 5 \C 
CM10"C-NMR^^ El6tCCMCC»I ReS«IX^--^^ hA'Sr^i". El 

1 {c4o^T«$4l*m/' ill, J®«ltetB*t5iLg (%) Sr^-To El 2 % El 4 RtfE 5 
K.*S\,*xmWH*ik&'>7 btt. (ppm) . ««itt*>^^KO»«S:*i". H 3 lc 
*5v-c**iH:ift* (nm) . «*fcli»3taS:*i-. *fcH6lC:te^T«tttttt* 

(cm -1 ) , mmr&mm (%) fc^-n 

MOT 2 

( 1 ) a^O-r- / V© 1 MTKi^jK 100(i lt2 0 0 mM^^ftV ( 

S5c£! : ^X^^^^tttMJjt : 17 0-10) (pH3. 0) 500** 

1«:»£-U 6 0 , C-C5B*IWSJC*'ti:*:. C©SlStt«:0. 5 n m a * 

*7A:TSKge I ODS-80Ts ( 5 m) , 20 mm X 2 5 c m 
j&tfrti : A 0. 1 %T F Azk*g?i£ 
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B 0. 1 %T F A/ 5 0%Tir h— h D JUfofem 
mm. : 7. 5ml /ft 

: 1 0#P B mSj*BA— 5 5 ^ttT^Kl*! A^b A : B=l : 1 
— 1 5#tf>H--Ci&Klt!A : B = 1 : 1 ri^i&SrtB B 
&tH : 2 2 0 nm{C*3ft5K)tS 

-hf£S^^2 0 0 u 1 &HP LClC^tf. (*^B#^ 3 5. 7^t36. 1 #<D 
tf— *«T#BlU ZM'jxM&TmffiStffiLX 2m<»i?TXTl'*^ — s GM1 
tGM2 £r^-Pii bfc, GM 1 2 . 5mg, GM 2 (OJfcfttt 3 . Omgt 

So 

(2) HJ£^J2- (1) fMlLtGMl, GM2 <DW&t&&V>) (GMtmW-T 
£) (Dfllit«ril¥«fU^ 0 t*tti&£ci* (NMR) ^^F;W1JNM-A5 0 0 ( 
B*m^-th*t) » K**-^ (MS) liDX3 0 2StMH- (B*tt-T-tt 
. (UV) !ftiR^^^ WH4UV-2 5 0 0#5fcft£fi- (AftCiregfC! 

) , **1-SSflX ( I R) H;HiFT I R- 8 0 0 0 P Cfaft-ftytft&n (A 

1 H — NMR 

62. 09 ( 2 H, m, 5 ' -H) , 2. 28 (1H, dd, J = 13. 0, 
20. OHz, 5-H) , 2. 44 (2H, m, 4* -H) , 2. 78 (1H, 
dd, J=8. 5, 14. 0, 1' — H) , 2. 8 5X142. 8 9 (1 H, dd 
, J = 3. 0, 6. OHz, 5-H) , 2. 9 2 X»2 2 . 95 ( 1 H, dd, J 
= 1. 0, 5. 5Hz, 1* — H) , 3. 86 (2H, S, 9* -H) , 3. 9 
5 (2H, m, 4-H, 6' -H) , 4. 46 (1H, m, 2' -H) , 6. 4 
7X13 6. 49 (1H, d, J = 3. OHz, 3-H) 

tfctffiO. IN DC1S**«IC*I!¥U HOD©^->7M$r4. 6 5 
p p m t L/c 0 
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"C-NMR 

6 2 6. 3 (5* -C) , 3 1. 7 (4' -C) , 31. 9X1*32. 1 (1 
' -C) , 39. 3 (4-C) , 41. 9 (9' - C) . 42. 2XI±4 2. 3 
(5-C) , 53. 3 (6' -C) , 54. 1 (2' -C) , 133. 5 (3- 
C) , 15 4. 4 (2-C) , 1 7 3<+iff (3* -C, 7' -C, 8' -C, 1 
0' -C) , 205. 8 (1-C) 

WftttO. IN DC 1 fi*»»Efc»»U if**-y-><Dit^>-7 hffi&6 7 
. 4 p pmt LT^U^io 

'H-NMR, ,3 C-NMR<Of— ^C0JSM<O#-§-»±Tia^: [X] <D t 



6' 5' 4' 3' 2' 8' 9 10 

H 2 N-CH-CH2-CH 2 -C-NH-CH-C-NH-CH 2 -COOH 



7 'l 
COOH 



O O OH 

'CH 2 ^^l^O 

3 
4 



IX] 



FAB-MS 

m/ z 404 (M + H) + , 426 (M + N a ) + 
UV A. m . x 251nm (*) 

IR v KB * ,».. cm" 2949, 1710, 1660, 1539, 140 
4, 12 0 3 
JtSlcKM&l- J: o -Cffo ^to 

Wi'fciM-ia-rfcO. *Wttfl2*->7h« (ppm) . «ttli^^^K058*S: 
E19liGM<D ,:, C-NMR^'<^ «W4tt<fc^'>7 h 

i(ppm) , «ttl4i/^/KO»« SI OIIGMO-?^^^^ b^Sr 
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7*i-BB-Cife?K «M*ttm/zfflL 8&$4l}fB»3£& (%) fc^o El 1 l±GMW 
UVHSlfc*-^ h/l't/TtST'fc'J, *ft$l&l*M (nm) , 5*1" 
. El l 2iiGM(D I RSftiR^-<^ h/uSr^-rmr-fo «3 , HS$*li$i$: (cm") , 

mmzmmm (%) 

«Y /v— 2 — n^yf>- 1 — (2-hydroxy-4-glutathion-S-yl-2-cyclop 
enten-l-one ) v^T 7* T U •? , l*St IX I ) K^-TWig, 

(L) (L) 
H 2 N-CH-CH 2 -CH 2 -C-NH-CH-C-NH-CH 2 -COOH 
I II I II 

COOH O O OH 




S !»••• 



H 2 N-CH-CH 2 -CH 2 -C-NH-CH-C-NH-CH 2 -COOH 

I II I II 

COOH 0 | 0 OH 

CH 2 x^\yO [XDI 

S"-J ' 

nmm 3 

d) ^ n ^f;yi L-f^-f^jttiMfc (+*>7jTx?itm. io 

3-13) <nmm& 1 0 mMl:/j;5 «fc j U ^SlSf^tk* (P H 7. 2 

) fc«»L-C3 7tf3 0#P B 1K& #££^£0. 5 //m^*^^* 
yjTXtttm. 4 4 0-8 4) {C «fc 9 5i© Lfctfc, 0. 1% 

h y 7^dB8 (-j-j&^T^^ttau 349-01) frmmz&Wimt lt 
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Uft 1 m 1 <Dffi.iMX% TSK-Gel ODS 80Ts (4. 6 mm X 2 5 0 
mm ; JgV— tt§4) ^ffl^THP LCSrffV - ^ 2 1 0 n m<Z)@ift^-C&ttS Lfe £ 
r^>, S St L-v/^yCf — ^ filWL'J? L, 4. 0^t4. 3 

ftfe'EI 1 3 ^ 3 . 1 l- isXTJ ^O^tttf&S, 4. 9#j&*->* D^yz 

(2) -/^D^fyyi: l-v'^-t-'C >-tg®ete£r£-* <DM&.tf 1 0 0 ^ mic 

&5 J: !i ^Bfctt«f*&* (P H 7 . 2) C^«?LT3 7tt*©2 1 5nml: 
J3ttS»3teflE0>&*MEffc5rUV- 2 2 0 0 (MMfeBrM) Srffi^T 

SJXELfc. KJSB#IHJi#*;i!ft#«ttteTU 5 0 0»fti>?)lilSff- 

Jtlcfcofc. -^^^^SrEI l 4 -*-ft*>feia l 4 L - i'^-r v&fflv^ 

*:ii'fi-OSi&l*IWi 2 1 5 nmt*5ltS»3feawBB«Sr^-*"ia-C«>5, 
rt?B*IB (#) , «ttH2 1 5 nm»r*5lt<5«3t***"t-. 

L-^^-r-T 9 IC^Op* GItcSL -^v^f x*M± 

170-10) Srfflv»-cra«0*f^«:tTo*:t r.*, R*S«PMi:*JC2 l 

5 nmfc*5»*<5!R3fcarieTU 2 0 0 0 f*a»?>tt:f3:l3: — iSf-fro fc. €:CO^^: 
&E91 5JC7Si- 0 i-fc*>*>Bll 5 tt^^r^^-^Srfflv^SI^OR^^IHIt 2 1 

5 nm»C*3»t5a*««>l««S:*-rBa-C*>t>» 8H*ttKJSB*|BJ (SO > tttel* 2 

(3) n^O-r- / l/t l-^XTJ <£>Jgg# 1 OmMt* 
-5 <fc 5 V (pH7. 2) l:S)!?Lt3 7t-C3 0^«$t 
fc„ #£^£0. 5 m m=r^^-^->C^7^yi'^ — tc<k <0 5i§Lfc^. 0. 1% 
I^Tk&fifcfci&Wrfl^ LXteftl m 1 (OflcigT'. T SK-G e 1 ODS 8 0 
Ts (4. 6mmX 2 5 0mm;Iy-tt8!) tAPI 3 0 0 (V-J^v?* 
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?^^t^-Kt?ffofc. -f©^ m/z = 2 3 6. 1 [M + H] + <Ov' 

^(o^^m Hiian ic^-r 0 -rtzfr-hm 1 6 lijiiHLfc^wo 1 #jco 
kj^co* o-r h^^A-efoio, fltttttft&i$ra (#) „ «ttr±^>f *^aiae ( 
$r^-r<, eh 7HHi 6 co 2. 9 9ft\cmta-t^mft<DWM:^^< 

* h^^^-rm-c^*) s *tti±in/z, hm*^ a-^atar (*b*mio £^1-0 & 

*5 N E116C03. 15»H. 2 4^C-ttu-e4x*ffli-5BI»©K*^^^ 

CtSVTfc, m/'z = 2 3 6. 1 [M+H] + <D\S y-TJ\'&WLM£:1xtc.o 

(4) i'^nxyf y^i: L - ^J^^ffiSr^^ co^g^^ i OO/^MI; 

* -5 <fc 5 'J VBM»«A** (pH7. 2) t»#UT3 71C-C5 0#|HJEJ&* 

R£il&£fi«3^#fl-!»Jfc*'<* K^SrUV-2 2 0 (A* 

: t<n&$k%mi 8^1211 9K^M\ i-fc*>-£>. Ell 8tt%ftF9E£0KJ£&0>ft 
fl-SHR*'** Kyu**i"BI"C*>5 > Ell 9 li 5 0 dnKJ&&0>K£&0>ftSt-9ti& 
^■^^ h/W^TT^i-ElT'fe-So El 1 8 i:El 1 9 t-jSV^-CMI4»iSEg (nm) , 

*©Jte*&EI2 0 4:02 lfcSM-. H 2 0 tt^Oi'^d-V'SrJBi^fc 

»-&©»»itt*«>R*&iK«>*^ftiR^^^ h-rt^^-MaT?*)"?, El 2 

02 0 tBI2 UC*5V^T«M*ttaftS (nm) . «ttttK3tftSr*-*-. 

(5) 6 0 M 1 CO 1 . 4M->^ u^yf 7 ^ftTK^ffix 8 0 /i 1 CO 1 M L - 

->^^>r 6 o m i ©**Tf»«Lfcy (ph 

7. 2) «:«£-U 3 7 t CT3B#&8KJ&£-ttrf:: 0 :©Sl£*o"C-»8Si#* 
(NMR) hyu$rJNM-A5 00 (H**?-tt») SrJB^TSUe Lit. 

■t <0&%k SrttTfc:*-*-. 
,3 C-NMR 

8 3 3Wifi (1* -C) , 43ftifi (4-Ct5-C) , 5 5 ttifi ( 2 ' - C 
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), 7 5#iSt7 8f^fi (3-C) , 8 Otti&t 8 1 ttiS (2 -C) , 1 7 3 ft" 
i£ (3 ' -C) , 2 1 5ttift£ 2 1 7ttd£ ( 1 - C) 



-©5Cti©' 3 C-NMRx^^ h^SrE]2 2 ic^-f „ 122 2 IdjoV^-CHIttli 
it^-yy hm (ppm) % «£*IHi'>i/-7-/K0^5r^-t-o 

jgttlftfSsS; [IX] -Cft£tuS n^v?/ v^ttigflrCibfi. 

3 OfgiHNFffi 4 . 0~4. 3^€r f— ^ t-r^SJ^^^^^WitliWIB^ [K] 
tS5tl5->?a^^^ ^^*»i»fr-C*>5, :oWM4. 0-4. 3# 
ftZ>fcfoV>>Zft®L* Hilled [K] tf^5^D^^f^ 
ffim-tt (SIT. CDtW-T) &#fc„ 
Hlfi^l 4 

(1) a-t^r-y 1 . 4M7K^fi56 0^1, 2 0 OmM^f^^ ( 
itTcgL -f-*9>f7 l **ttJK3fc, 170-10) (NaOH-CpH7. 0 

fens) 6 00 k 1, !J V8£ifcg»&&zK (pH7. 2) 1340/xl 

U 3 1 tiffflfcfcZittCo I©S^7 00m I^rO. 5 n m =» 

(SAT, GDlttt) £H P LCX'ftM^tc. 



0 




[xm] 



NH 2 
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*7A:TSKge I ODS-80Ts (5m m) , 20 mmX 25cm 

: A 0. l%h!) y/UJragtm (T F A, * MtiM* 8 2 6 2) tK 

B 0. 1 %TFA/5 0%7t h- FD/l' 7 4 *r ? iklSH* 

0 0 4-3 0) Tkfgffc 

MM :9ml 

h : 4 0#f?J»£BjfBA-»4 0 ftfrrtX&W)tB Ad» B — 
^tij : 2 2 0 nmiZ&VZ>W.ftg. 

Jbf2SJ£?&5 OOul £HP LClCri»U\ {fcfSB#P32 7. 7 fc°- * 
U ag&ji Ut 5 m g D *«Lfco 
C»^n-=r H^7AiSrE12 3{C^-t" 0 -f-jfcfcfc. HI 2 3 li{fc*fB*Pd] t @*3fe&tf> 

(2) #!Jfe0ij4- (1) T'lBSliLfcGD 1 W«ig£ft¥#f Lfc 0 (NM 
R) h;HiJNM-A5 0 0 ( P ^IS^fllSD > fi^^^ (MS) 

iiDX 3 0 2Sfi^tFftf (B^m^ttSi) » **t- (UV) BSifc;*^ WHiUV 

-250 o9r%%m%\- {mmmvfmm . ( i r) ^h*ft i 

1 H — NM R 

62. 07 (2H, m, 5' -H), 2. 17 (1H, d-t, J=20. 0, 
11. 0Hz, 5-H), 2. 45 (2H, m, 4' -H), 2. 88 (1H, 
m, 1' -H) , 2. 95 (1H, m, 5-H) , 3. 08 ( 1 H, m, 1* - 
H) , 3. 19 (1H, m, 4-H) , 3. 76 ( 1 H, m, 3-H) , 3. 8 
6 (3H, m, 6' -H, 9" -H) , 4. 09 (1H, d, J = 10. 5Hz 
, 2-H) , 4. 49 (1H, m, 2' -H) 
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,3 C-NMR 

626. 4 (5'-C), 31. 7 (4'-C), 33. 3 (l'-C), 41 
. 9 (9' — C) , 42. 4X114 2. 6 (4-C) , 42. 8 (5-C) , 5 
3. 4 (6' -C) , 54. 1 (2* -C) , 79. 4XIS79. 6 (3-C) 
, 81. 1 (2-C), 17 3#ifi (3* -C, 7*-C, 8'-C, 10'- 
C) , 2 14. 9 ( 1 -C) 

ft*5, 'H-NMR, ,a C-NMRtC*3lt2) tT— ^ ©j»JRO*#fiTEA [X 

5' 4' 
H 2 N-CH-CH 2 -CH 2 
I?' 

COOH 



3* 2 8 9 10 

— C — NH — CH — C-NH-CH2 -COOH 

II I H o 

O ,'l o u 



CH 2 




OH 
OH 



[XIV] 



FAB-MS 
m/z 4 2 2 [M + H] + 
yf]) -fen— j\>*-? V 'J ^ ^.tcffli/^fco 

UV 

I R 

v KB ' cm"' 3 2 7 5, 1 7 4 9, 1 6 5 4, 1 5 4 1, 1 2 0 3, 1 1 

4 5 

E)2 4-02 7M<D'&$k*7ft1r 0 El2 4liGDO 'H-NMR^ 
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h/W^^t-IU-Cfc^, ittttftf->7 htt (p pm) , J8Sft»4v':/^VKZ>3& 

&&7jH"o 1212 5liGD©"C-NMR^'<^ h;u&7r;1-|I|-efc 9 , 
•>7M (ppm) , «tttt^^/KZ>3ft*«r*i-. 02 6fiGD©^^^? 
h/wSr^i"l2ir**?"9 , #Uftl±m/z«L tiEtttttt*ttt& (%) «r^-To HI 2 7 r± 
GDOI RV&m*^-? h^TF-Vm-V-h*) , MMl^ttft (cm- 1 ) , JKMttSiB 
* (%) «r^i- 0 

-S- -Y/U- ->^n^0^y V (2, 3-dihydroxy-4-glutathion-S-yl-cyclopentano 
ne) tJbirfc^bi^ftofc, ^fcGDtt4ffi<75v ? T I'd"*" — OfS^ife 
ffc^l, GD J; O-t^-Pixro^T^^u^-^ — $r&|KLft:, 
2liS#J 5 

(1) 2. 5 X 1 0 s <@COfltffl-Mtteifll^*fflflSHL- 6 OfcBJ® (ATCC 
CC L - 2 4 0) £^tr4 . 5ral©l 0 % ? ->J!SilJkii^*r R PM 116 4 0 
igJftlC, #>«r0. 5m 1 ©0. 2 mM CM, 0. 8 mM CM, Xfi 1 . 6 m 
M CM=Sr8s*DL, 5%Kl!^#ftT3 7^-? 2 4«fWXI4 4 8 B*M#* Lfc 

2 8 (d*-r„ tftt>t»82 8 14**0 LfctW> «^CM©« 

»ttl4#F*tt5ni 1 ttMcgr**ia£lll!IS« (X 1 0 s / 5m 1 ) *r*i\ SI 2 8 
' «Hc*5V*T 60*81 (□) {4CM**n, 2 4l*M«i«r. WHAI? (■) liCM 
4 8^Hi*€ti^*t. ifcfcSH^ep (A) !4IW»*aDB*© 2 4 

(2) 8,4 0, 2 0 0, Xtt 1 0 0 0 » M GM*|g*£, VM4*t L 
T*l 0 /x 1 5:9 6 3fc-v>f * xi94 9 — -f\s— hO#!>3i/H^*aOLfc. HL- 
60 (ATCC CCL-240) 1:1 0 % ? S'JfrJfcjfil.WSr'^tf R PM I 1 6 4 
OitflUK 5 x l 0 4 fli/m 1 £ * 5 J: 5 fc«S» U 9 0 m 1 i"o±IEW * o * 
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^^-/U-hOt^i/WC^aL, 5% CO* 7tT4 8 B$P*1*£IS 

LfCo 5 m g/m 1 CD 3 - (4, 5 - i> * f'A'f-T V— /U- 2 - 4 /W) -2, 5 
-•^7x-/Pr h7/U * K (MTT ; */?t#M) V 

^Lfc 0 0. 04N HCltt2-yn/V-/H0O/i iSrMTJ: 

<flM*U 5 9 0 nm{^*5tt555?tS«:iB l J^Lfc„ 

^^.t.^^7!>»ofc 0 iot, GM{*4. 0 /iMlgfHL- 6 0 £fflJIS<DJt5i£5£ 

^icWftj-rs t3j*Mb*»ic*oTft. *fc«■i»lJla^l^»tt«lfwal«^w*5v^rJHlJla^rT 

(3) 10 0. 2 0 0, 3U*4 0 0 m MOGMXttCM^i, fc5VMi*tl& 
t LTtIc 10m 1^96 Jt-T'T ^ D^^f ^— hro^g-^^McSSsiraL, 
0IJ5- (2) iH«©;frifct\ HL- 6 0ii5it«i^JStt«r« l J^bfco ffi-U M 

^05 9 0 nm»C*J»tS8R3t«l-St't-5it* (%) -C*Lfc.o 1 K 

* i 





GM 


CM 


4 0 m M 


3 . 2 


2. 8 


20//M 


1 . 8 


16. 1 


1 0 \i M 


14. 8 


4 8.9 



(4) 5 6t« 3 0#M*&3Lfc*S'l&!IBjfiLj* (=¥^ = tfcS!0 Sr 1 0%-^fr R 
PMI 16 4 0&J£ (HjfctfcX) l:t3 7tffiLfcHL-6 0 3fflJ& (ATC 
C CCL 2 4 0) S:_hI5igiffiT?2 . 5X10 s i/4. 5 m 1 t 4 5 «fc 9 fcK 
C4>!KiHil£tt:*tL'C 1 0 0 u M GMTK^iK 0. 5ml£^JDL (ft 
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TJJu— x^*»*»&fTofc4: * D-T^HM!fc-C0>DNA0>Wr)T-ifcas 

-£r03£*&IH 2 9 ICtk-T. -t"!te*3*>ia 2 9 I4H L-6 0 <Dig$kifctZ 1 O/iM 

GM^^n Lfc t # ©sUf^raiftiiat+^^ftnascwHffiSrvi-Bi-e*) •? , tit 

*fctt8F*B#M (»#M) > ^$4f3ig§lii£ c t 5 4>£$BJte$c (X10 6 {@/5ml) £^ 
i\ El 2 9 «t»jC*JV^TfilBAPP (□) lilO/iM GMgsflOS:, &?lPP (O) 14 

(5) 4. 12, 12. 3, 37. 0 % 111, 333, XiS. 1 0 0 0 u M 
GDtK*&S£, &>£VMS*tffl£ LTzKl 0 /x 1 ft 9 6 "K*r<< V a * * — ^ u— h 
Og-^s/MCffittOLft:. HL-6 0 (ATCC CCL-2 4 0) *10%9'/ 
Jl&iSlfilftft^tpR PM 1 1 6 4 0 J§flU[C5 X 1 0 4 fli/m 1 t ft 5 J: 5 WHW L 
, 9 0 ^ 1 f o±E-7-< i' d ^ /f i'-^i'- h©*i?x/Hc^at, 5% CO 
2 #4T3 7tf4 8Str B 1JgSLfc 0 5mg/ml03- (4, 5 frf- 
T'S—»-2-*fA>) -2, 5-i^7x=^f h7 , /!)«'A7 r BSK (MTT ; 
is 'J ^Htttffffttfrk&tt l 0 m 1 **P*.XHJC4^rM#jt*:«lE»t*:lft 
, W»«lt?iNBia<©««IBS:«*Ufc. 0. 04NHCl«2-^n/< 

/-;HOO(i 1 «rao*.T J: U 5 9 0 n m^*5tt 5»3taSrWft U 

*rO&*, 3 7. OfiM GDj^jDE^ (^113. 7 0 n M) Klio^TfcfflJiS 
©JUJitjtfA&ftjfej^ofc. iot, GDJ43. 7 0 pMSStHL- 6 OfcOJ&O 
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(6) U V&tttffttt* (pH7. 2) \Ci/{r a^^T 5 mM, l 

*^-f 8 0mMIC*5 ± pH7. 2t37t, 1 

» Uft 1 m 1 <OMii-C^ TSKgel ODS-80Ts (4. 6 ram X 2 5 0 
mm. iV-tti!) *7A*l^fcffiffiHPLCtMUcil5, v^n-i^ 

- (4) #* 1 00, 2 0 0. XIS4 0 0 /z M GDXfi 

S|Sfi8s#nE#CD 5 9 0 n miCioltSSSft-gO, **fiS ©*8s:*JDE:#<E> 5 9 0 n mints 
H--5®3fcSl-*H-5it^ (%) t-ILfc. 

m 2 





GD 


CD 


4 0 n M 


2. 1 


5 . 3 


20/iM 


5 . 8 


5 6. 2 


1 0 )iM 


4 7. 2 


8 9. 0 



^2 {C^-TJ: 5 CCD, CDtt/i^MiiMWl^JfSti^^b/t,, £fc«-Mttl 

mmm 6 

(1) Me t h AM (2 X 1 0 a *BJiS/^"> «r 8i»©HttB AL B/ 
c^r** (M^2 0g) ©KttlC&Tffittbfc. tOft, 5l£«V*-CIPIi:ttj3f 
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115 Bfflmm^XGM (5mg/kg/B) £&T&ttLfc 0 -*avho-^ 

p-e«^*^^AyH5iI«J$iJf^ffl^^**bn^o SfcCM, CD, GDlcov>tt 

(2) T SlfUSP - 388 (1. 1X10* eel Is /-v?*) £ 7 jS 
tfsro«H4DB A/2^?* (Hfi20g) iCJKErtffiltL*:. 5BMJ 
JSijwL-CGM, CM, GDXttCD (1 Omg/k g/B) &flgB£rt SE#t 

IgftenfCo StSarcoma-180/ICRlv)^, IMC/CDF1 

Ui-h, UliSfJ 6 {c^-TJ; 5 i:GM, CM, G DXtiC DttiHd*A/3b%$:^ bfc 

Bacillus subtilis IFO3021 &tf gtt:/^ 3 Vigife 
<=-y*-f "CI «fe**L*: («&*) . 6 0 0 nm»c:|3ttSR3fc*«:8!l£ 

U tfcflsifcLfc* 6 0 0 nmfc:fctt5R3te£<0BMSS:*W"** 

Lfc. i»ft«ttt^3V»*tl X 1 0"®/m 1 ifc 
S J: 5 9 6K-?J ? a ?J f—T'l'— h <D$rV ^yulCl 8 

On l1*0#i£Lfc 0 GMro4mg/m 1 W2mg/ m 1 2kS!?8£3Hi7K£r45- # 
i;KC2 0 m 1 -foin*., 3 7 t C-Cllifcf£ei&#Lfc . — 

3 7t-CHft**«, 3 0=.— Srffl-»U"Cfe«»4r«SUfc. 
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*:<Dl&3k. 4 m g/m 1 GM»E^ (^S4 0 0 m g/m 1 ) T?tf>£® 
m*4. 4 X 1 0 7 m/m 1 tffe 0 , 7k8sflQE#tf> 1 . 3 X 1 0 "g/m 1 Idlt^ 

t«'>Lt^fc„ iot, gm«4 o o ^ g/m 1 tcfcv^_LiE#E&ffi{::*f l.t 

ttmW3i!H1UB£^Lfc < , CM, GD, CnX\Z^iXb(0&i?TXT v*^ — . G 

nmm 8 

(1) 8 5IJifi«Dl8£ttCD F 1 Wi^VX (p^oix acyu«>— *±«fc 9 7®gfc, 
2 0gtl«AU 1 ilRg^Hfflfm) ^LPS (y jKjKy-9-y*9^ K : 

^®iL7t„ GMIJL P Sg^ro 3 O^Bfji::, ^rix-ettlOO, lOOOmg/k 

L, ikft^MMJEH^- afi£rfTJ|£<DE L I S A=*-y b KS** ^*±@f) 

i¥lC*tU GM1 0 00mg/k g fi4l¥-CtIlcHI^5EH^l±^ffll$lJ Sit 

^ 3 

















n g/m 1 




m g / k g 








± 


S E 








4 


2 . 


3 2 


± 


0. 


1 5 




0 0 0 


5 


1 . 


1 6 




0 . 


2 6 




10 0 


5 


2 . 


2 2 


± 


0 . 


2 6 



(2) 8jS§frtf>lHit!feCDF 1 V *<DWL1&foK'<7 ? 4 * 
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BIK*BJ3S»iRPMI-1640 igtt&-C2[5]«fei£L-fc:m, 1 0 %^fl&illktt (FCS : 
* o — ^tt) Sr-g-AyfiRPMI-1640 igtf&Mggi® U iffflJISigSS: 1 X 1 0 "cells/ml 
tCi@^L^:„ faSULfcfcfflJ&i&l ml*2 4^^"^— hCllL. 3 7t C0,-< ^ 

h<D&K\Z 1 0%FCS £r^A,*:RPMI-1640 igife 8 OO/il £-*JD;t, 
T'^S&igTK (^gSHttfi) lC*»Lfcl» 10, 10 0, IOOOmMOG 
M& lOO/i 1 ^»DL3 7*C CO a -f ^— T?l B*|HJi(Fil L-fc. 

1 0 0 n g/m 1 COL P S ( tt$g) * 1 0 0 m 1 ^*DL, IIC2 

^rrtTBSco EL I SA#y h (x> Ki?*^tt») &J8v*-CJ£* Life:. 

fg&zm 3 o i^-n -r-^^^m 3 ottGM*£jft**5EH j f-*&*®B8#*' 

M) 4fc#^9 7HGM*S6iPO*fJfi**-t-. 

GMI21 0/zM «±Oj*ft|C:fcV*TLPS#»MS^S^9*JKE - *'*' :i 7r — 

CM, GD, CD, JL.\*Z.fth<D&\/T *T U*-^— , GM©#^7^f^ 
9 

6 i@itsc94f£'l±/W * 9 y h (ir T y Mtt «fc 9 5 iSifc, Ml!)13 0g^ 

HgkBBJfti 8B*MiMr*>e>«SALfc7y KtSKS* (*«K3KttK) "C10, l 
0 Omg/m 1 5l-W«LfcGMS:» 10ml/k g CO 

4-Lfc 0 
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\cmmvtz^^^^ (i7=i-tfciu) §ri o o m 1 /?? hT-^ssss^aMu 

M«:BI3 1 (c^-To *>H 3 l ttGM»iJ£#JHtiH*©BB«**i-BI 

T*fc9. SsElifitiAD^ (%) , *St$iiiliGMg:-5-a (mg/kg) £^-r„ 
GMttl OOm g/k g©««j&»fc**fc»IMtfMfl «:»»*:. 
STtCM, GD, CD, *.1Z.tiZ.tlh<D4H?TX7l'*'*—* GM©#v?7^ 

HiStfJ 1 0 

GM©NOK±«iMiStt&t/»tel»t«HWffittft^ * D ^ r — i?ttt&W 
RAW264. 7&BJ& (ATCC TIB 71) JHJtLPSifflV\ WTO J; 5 l-$J;£ Lfc. 

1.5 X10 s f@ORAW264. 7^HJIS tfBml <O10%* J'l&iSjfilfflf (=¥^ = tt«!) ^ 
t7x/-/^-yK^2mML-^^5y 7f y * JJ s.ff/l'tiM* 25 

030-149 ) ^*^Ow<-;/ a&Ji-l'-^HtitiJ (?^7f y^*9x^*tt». 
11054-020) e^troitaiKJffll^'u— Kfci3V^T5%«»^fiFffiT3rt;-C12 
B*IB#*Lfc*, 50/z 1 CD50^g/tnl LPS (->^tt», L-2012) SrflU:*.. # 
/r co^^^{-=§-*50m 1 O250 m M GMXttlOO v M GM&tox.X* 3EUll2B#Pi51 

mmvtc&, m&mm+'emkZfr&z. tutors.?* no*- xtf&amisscro 

NO* - <O»|lEt=ll4#»>ai^A»fel00 Ml Oi&SJzft&^BtU 10m 1 050ms/ 
ml 2,3 -^T?;t7?l/V <|SJC:«:9«BF3E0ftfc*L 341-07021 ) mm (0.62 

n fcaoa-M-eisa-MSciiu 5 m 1 02.8 n*®^^- h y VJ**m 

(;fcB;t:«*H:JR2ffi) */8V»-CJafiSEft355nm % iffl^g?«460nni KT*# 

iut, lps mn&.ft(omcft-fz>&wft<Ditaztm-ett®i Lit. 
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IC, LPS td «fc 5RAW264. 7^flaiC*f-T Sfr-ffiJ&lMSrttJf&J Ufc„ 

^rojj&^Srlg] 3 2 X U3 3(C7jM- 0 EI 3 2 tiig^^^GMjig £: NO, - 2i£ 

(Dmrn^TF-rmTtfr*) , mm-* no*- sa«ib»« (%) z^-t* @3 3hgm 

«*lltt»*l«ESinl + C-&*ix*fe*BI&«: (X10 5 /5ml ) fc^i",, H 3 3 
, (□) teLPS^gsflDfc, 6t>L7£ (O) fiLPS^AP^r, fi*. (O) 

te2. 5 GMjSfc&PSr, 6=fl (A) Ii2. 5 a* M GM+ L P S Sfe&DSr. mVSfi ( 
■ ) |± 1 nU GM+ L P SWilN&m-fo 

GM»4NOa^*6«af^ffl**Lfc» *fcCM, GD, CD, *ytJ4rn 

fc D 

HiS0iJ i i 

(flE^^f^Efty^- 3l2F*]f4{fc##fflJ}&**) & l o % £ ->l&ifcJki* ( 

FBS, dpy=ttK, 26140-079) * a^BfcaJ^W^ ( 

I MDM, ^attl!, 1 2440-05 3) T?5%KiS^^#ftT, 3 7tT* 
a>7^3i^Mc«;S*-C#«lb, F!)/-»-EDTA (^^ = th». 25 3 
0 0-0 5 4) T?»U&«:ttJ&*L--C**fc. wO^Ba^r 2 5 0 0 Offl/m 1 t45 
<£ 5K:JtK#ifilC»»U 9 6?t-e-Y ? — h©#>)x/H; 10 0 

M l-fo#j£LfCc *t5B«, Jiff =r>^yuai^ H^/jiofc^-eJ&ifttlt-C 
. 2. 5. 5, 10, 2 0Xli3 0<iM©GM$:ttt5±E)§ltS^OX.t„ 2 
4B*|BJ, 4 8B*MXI17 2«*IW#*8L lO/iiro^Uv/^WST-l 
SSfttfiL MK4 0 0) 3r*D;iT 3 7 4 B#P*i1KJ£ 4 5 0 n m JCfctf 5 

»3tflE (A4 S0 ) i»f)6 5 0nmi:j3lt5»** (A.s.) £^ L§l V>fc{it£»i£ 

-tOife^Ji^ 4 Oil 9 X'h o fc„ 
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* 4 



mm ( 


H M) 




A 4 5 0 


A e 5 o 




2 4 B#PpS] 


4 s mm 


0 




0. 


8 4 6 


i . 


2 7 0 


2 . 


5 


0 . 


7 6 8 


i . 


13 3 


5 




0 . 


6 2 1 


0 . 


9 4 2 


1 0 




0 . 


4 2 0 


0 . 


4 8 6 


2 0 




0 . 


2 3 8 


0. 


18 5 


3 0 




0 . 


2 4 1 


0 . 


19 6 



CM, GD, CD, */tl4i*tP>«>#^T^y l^;*"^ — , GM©^-/7^f U^" 
HlfctfiJ 1 2 

(1) t hT»JSttejfc*il«JS«c-Cfc3 J u r k a tM (ATCC T I B 
-15 2) MMo 1 t -3^BflS (ATCC CRL- 1 5 5 2) felO%?-> 
teiajfa.* (FCS, '<>f *#-tt»l) ^r-^tfRPM 116 4 Oigife (=?^ 

aBRLttfil) JCT, 5% CO, ffftT> 3 7ttML. 0, 5, lOXIi 
2 0 juM OGM£-atf_hiEi§ii!il::5 X 1 0 6 fli/m 1 9 tC^fflflSSr^® L 

. 2 4B*M#§|L;fc:. *BflSli5il4MTTj£ {**~?^ (Mosmann) *J 
■Y—f-jU jfrzf 4 J* J u ~J ft j\s ^ y^X (J. Immunol. Me tho 
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ds) , f 6 5t, I55~63I (1983) 3 3rffiV^ $BflSti5it&£: 5 6 0 

T(D G M £ Lt t iMJS frj£Vtt&a>o fc. 

a±W«t9t-. GMttTttJtettejfiLffittJtettcT&a J u r k a tSBMt/Mo 

1 t - 3i»te©ifm&»£tt#wic»iwLfc. 

■^^Jft-SrEl 3 4 1 121 3 5(C^-r o i"/**?*^ @34liJ u r k a t 3ffiB$tf>it 
5Htc:*f-f-SGMcO^S^^-t-12|-Cfc>9 . El35liMol t - 3 *ffl8S<£>ti?&lC#H- 
5GMO|^^S:^i-EIT'fe-5, El 3 4 i: H 3 5 Kiol^-C , $t*iiUiGM<Oig& U 
M ) ««W){i5 6 0 nm \Ct$tf ^iT „ 

(2) J u r k a t M&tMo 1 t - 3 »J!S 1:1*3 5 7 r *£n:ll$89i (S3= 
R«) ICjttt5GMro^f*WT©<t 5 KLTWJeLfc. 0. 1, 5. 10X12 

2 0//M n^y; VXttGM£r-£tr 1 0%FCStfRPMI 16 4 0 
ififfi-C 5 X 1 0 8 <®/m 1 <£> J u r k a t jfcfflfl&XliM o 1 t - 3 5 % C 
O. SST, 3 7t-C2 4ffl)SiL > AV*- (Munke r, R. ) <£>2f$fe 

(Tt/l'X — hDv?— (Ann. Hematol. ) I70t, f5 1 

5~i7H (1995) ] \^<>xmy rxtfifc (^- y — vyyw»r 

mfmffomclS^X. GM&^*PLfcS-£l-f4l~l O/xM^BBT- 

t ©iBf**ia 36ii37 fr^-r o -r**>^BI 3 6 ISM o 1 t - 3 . El 3 7 14 
J u r k a t*I&»£43»*S7T*ffiIR©»»fc*+E|-Cife5. IS 3 6 ti3 7 K 
*3V>-c1Hf4ttGM(OJgS (mm) . wm\-i.y r ^mWM^.Uf^(Ditm (%) £^ 
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(3) 10/zM GM^^DL-C^JS01J 1 2 - (2) i:^i©^"CMo 1 t 
3, 6, 1 2Xli2 4B#F B 1i£5|U H«J 1 2 - (2) tl^ffO 

^O^IPrSrlll 3 8 JCt^-To -r&:fc>*>EI 3 8 liM o 1 t - 3 ^fflflStd 10/iM G 
M&8yw bTi## Ufc <t # ^7 r ^fiiJIR»aiWJ!a«5Jt*ro3e<k«:*i-|aT*> 9 „ 

«wi*«ii«#M (b#m) x mm*-? r *fcWMWmv&<DVcm (%) &^-r. 

*ltc a SfcCM, GD, CD, Sfclilllbro^T^f^^, GM©#^ 
g?i£#J l 3 

KK-A" (^^s 4 a*) £r B** U-Ttk«fc <9i£AL. 1 Ol**t 

fflW«* GMSr 2 1 0F^1OS4LT, ^-Rt/flgKl-StS-r 
ffcSSr&ftLfc. GM123 0, 1 0 0, 3 0 0 m g / k g Offlft&ffl Wc„ jhte 
«l4GM«-§-0#»-e(STLfc (El 3 9) 0 jfitflf W U yttttGMS4©48 
t^TLt (140) „ jfc.ftflg«f-*i-UT, Jk«f»= l/^fn-^fliGM»4 

p-eiSTb (I4i) , jtipf mj ^ y t s K*iiGMS4»-eiST l (0 4 2) 
. rtiftiSlKJIBWIftttttGMft^W^teTLfc (B4 3) . 

i-4*3^>BI3 9»4GMi8«fcJkaMl©BB«S:*i-|a-C*>5. H+»ttliiiLi* 
^a-^fl[ (mg/d 1) , «ttr±GM»-5-* (mg/kg) SraH". HI 4 0 
teGM&-5-*<kJMt-r 'J :^tt<DBfl«S:SH-B|-C*>!> » EI4 , ^l*fiito.ffi'f 
U U U/m 1 ) , ItiliGM^i (m g/k g) 0 4 1 liGM 

ZKTu-M% (mg/dl) , US$412 GM&-5-* (mg/kg) El 4 2 

i4GM«#*tjSLni k y ^y * y vm.<om^^-irmx^ v > , m^mm^mv 

'J ^y-fe'J KM (mg/d l ) , SIAllGMfi^i (mg/k g) Sr^-t". El 4 
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JjgJIfig^ (.(iKq/Dyh^) , HllttliGMS-^ft (mg/kg) &^-f-„ ft** 

^p<0. 0 5 £r, **ttp < 0. 0 1 Jrf «t5„ 

tjL*>mm\-l&m&M.fc (5ml/kg) , GM<O3 0, 1 00, 3 0 0mg/ 

5mi/kg®4 mmj&x\ &m \omt Lit. G-pummnti 1010210^ 
ips^u sic, nf!kto'g& j *4mmmi^-T;i>mmL. rm&± 

^^!)y-EIATEST, ^^MIEIkai) IZXttifc^lt. lk» hl> 
^Uiry K£tW8fltIBKB*»±* Wf^y*t-«-G6PDHife, GPO 

• DAOSfeWACS • ACOD&T*g»)##fi£m (7 0 7 01: B &MflS0r 
fit) *fflV>«!J£Ufc„ jfa.j»»=« ^^^0— ^ffl[|4=3 U^^-o— /U-*^->^— 

•DAOSStSftMSI (7 0 7 0i: B Sc«f^0f«) fcJfl^SJfc Lfc. 

CM, G D , CD, £ 7t 14 tl b T^T 1 U-^-^r — , GMCO# v'T* U^r 

HifctfiJ 1 4 

(1) 2 X 1 0 s eel ls/ml CD HL-60 (ATCC CCL-240) &-3'tH0%4 s l&j£jiLflt-S' 

^■RPMI1640i#iffi5ml £: 6 "Kzf U~ h V x/HcAtl, 37<C, 5%C0 2 #^ETT*24 
B*IIMF*Lfc«* 0, 0.5, 1.0, 3.0, 5.0, 10.0, 20.0 u M left 5 

#***TSL ttl&St*tHWL;fc«, *IBJfcfciifc5MrTM§]iRU PBSTft»L 

-c, GMfcLSMfciisgLfco *yt, 45t:, lo^pfl^toa^^o/c^, ia*tz:& 

rtuP>CO«La^BflaSrfflV , >, ^E-l/=5roL7— ^ n — Is (Molecular Cloning) 
( 3 -;>K XT'V^? s^—s<— ytf'rb})— -f^^ (Cold Spring Harb 
or Laboratory Press) ( 1989 ) ] l5^ro^fe{C^-Q-CSDS-PAGE«:tf ofc 0 
^Jfeli, 2. 5 X 1 0 6 cells/mUd&SJ; 5 (CSDS-PAGE Sample bufferMHSIL 
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Z.<DMJfommmZ 100 *:-C10#IBHftSLfcllL Sul To£2tfc<DSDS-PAGE^ 
>V (5%^.^ y ^^^-i^K iO%-fe/<U— v'a tT/?^ ^^ifci&fc- 

ft^>t Zo —j f<D sf / u\X > zfV V T> Vzf/V— R 2 5 O-CMU 

-^/Hi, Polyvinyl idene difluoride transfer membrane (ImmobilonTM : ^ V 
tKT (MILLIPORE ) Cat.# IPVH000-10 ] \Z.Z/ D V T" -i Lfc„ 

yi^fcBlock Ace (* B ^HfctciS^tt Cat. # UK-B25 ) f 4 TC-^D y =Sf 

t&mtto\Z&.fc~l-Z> ; *y 9 n — JvHSIfrHSP 72/73(Ab-l) [*yai?-V U 
— ^ -7°uy*-yy (Oncogene Research Products) tt®i Cat. 8 HSPOlj £rSJ&£ 

0.05%Tween20 Sfe^trT B S ~Q^cW t< HI-. TBSf^Lfc, 
-C, Peroxidaselg-g-— #cj5t#HRP-RabbitAnti Mouse IgG (H+L) [ZYMED 7#7F 
Xtfc (ZYMED Laboratories, Inc.) M Cat. # 61-6520) SrKJ&^-tt:. 5fctf>J& 

>T ^ ;U $ y — jU&.m RENAISSANCE™ (f^^y NEN (Dupont NEN ) ttSS C 
at. 8 NEL-100) 45)5$tfcl^ Xf&k~7 -4 )VJ* t?i^5fe LT70kDa ©^3^? 

Z:<n&$&, GMGDjSJsAOtCfc 9 70kDa v- a y * * 9 0>Ri*#»ft <bfrfc 
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^5 









+ + + 


0 /zM GM 




0.5//M GM 




l.O^M GM 


± 


3.0/zM GM 


+ 


5.0mM GM 


+ 


10 jzM GM 


+ + 


20 GM 





(2) ^^Jg,g* s > 0 , 10, 20, 30, 40, 50 //M J: 5 ICCM&&H!I1J& 

|C*iDU H1S0U4- (1) td.$t<D jj&X'HS P 7 (XDj&S&aHJELfc:. 
^rco^*, CM{Cfc570kDa OfftS'g ? * O^^ssfefg £ Hfc ^:<D 
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$6 







4 0 1^ 1 u ys [Mj 7l» s 


i I r 


O/iM CM 




5 jiM CM 




IOmM CM 


+ 


20mM CM 


+ + 


30 AiM CM 


+ + 


40 /zM CM 


+ 


50mM CM 


+ 



Lfc„ *fcGD, CD, &tzZ.ixb<D&i?T XT U-^-v — „ GM, CMOfti? 
T * u 3*-r — tco V % T h m &<n Sr ft fc. 
1 5 

2X10 s fi/ml(DCEM-SSlJlS(ATCC CCL-119) tHI 
V- 1 .,, b l:«LtCEM-S smia (»ja©9 0%J^±^H I V- 1 ... 
b lOSjfeL-CV"* : CEM- 3 B kfaft-FZ) I- 0 , 4, 8, 1 6^M©GM 

o -tOSl, 0. 4, 8 /zMtCftSJ; ?{CGM£jSis3raL£:*§-3\ CEM-SS 
^J&te±#^ri s {£TL-CW<£V><7>|C*f U CEM- 3 BfcBJ&liSsflDLfcGMtf)^ 
mc#e#LT£#WMtd{£TLfc„ 1 6 MOSsAp-Cli, CEM- 

S S&BI&<E>£#^k*&TLfc/4S, ^n£JL±{C, CEM- 3 BJNBJi$<D££ : 3Mi, 

-t(Ojg;££[2l4 4 {C^-T,, -r#*?*>, 13 4 4 fiSSAP L^GMatSi:^fla^#^ 
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(Dmf&^&m (%) Sr^-To SE^IttCEM- S S SrfflVNfc^-g-O^mT'fe 5 , 
HftliCEM- 3 BafflflSSrffi^fc^-g-o&Sm-efcSo 

(2) 3S*0»J15- (1) latroCEM- 3 Bmfa* 1 SRSJi&SlLfctgtDig^ 
-hfit* tC-£]feiT,5 p 2 4gtJ^Ojg^^aiJ^L^„ ^(O^, SiDLfcGMiSill: 
Jj?i:Tp2 4Sai 5 iS'>L, fctH I Vf^ffi^SSftbnfco ^:0*t*iSrl2l4 5 1^^ 
•To -r/«Ct?*>I2 4 5 li^PL^GMigSti§^±ff 2 4 &j&ft<DHtt€r*i* 

i-ia-Cfc 1 ?, iflliGM^Dt UM) , &m\-*f> 2 4±&M (ng/ml) Sr 

j^ji. m&m i 5 }c^-t-«t 5 icgmiih i vmmimmcttLxmm.&)\z$§t'fflf& 

^b^Sr^L, H I VlC^LTJn^-C^^f^fflSr^L/Co tfcCM, GD, CD, 
•£tli$Z.frb(D&i/T *T U^-^ — , GM©#-^7^T f;j-v— l£OV>T t> Pitt 

USStfiJ 1 6 

(1) G418Ptttite^^|g^i-5 3>hD-^^7^5: KpcD2-Y [Mol. Cell. 
Biol. Sg7#, I2 7 4 5~2 7 5 2I (1987) ] , 43 «fc TJ<HPV16glE7 £G4 
lSflftttite^-^i^^Sr^^Xt ST^* 5 KpcD2-16E7 [Jpn. J. Cancer Res. 
^82#, I1 34 0~1 3 4 3I (1991) ] "C^fli^E. coli HB101 tCfl^ 

*S®f L/c:/7* 5 KlOMg&NIH3T3ttJSl£#?-jfr:i3'* U — A (TransIT L 
T-l, £jB&tt£!) fcffl^-CigAU *iBJIS£3 7 £ C, 5%C0 2 ^T, G418 (GIBCO 
) £0. 4mg/nil-£tJ>10%ff * ~>ifo.»^^l^< y = BcS^ — ^Wtifc-C 2 jilffljSJR L 
, &btltc=* a— — Sr^ a— = y/U, h p— ^ — £>gALfcNIH3 

T3^fflflS. S t/HPV16SE7(C J:oTi s Mfc £ •SrfcNIH3T3;ifflJ!S ZZfr^tl 9 fcfc-f 

3 ^ hn-M^ *-£jgALfc8BJ&£fc&NIH3T3/Y-K NIH3T3/Y-2, NIH3T3/Y 
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-3, NIH3T3/Y-4, NIH3T3/Y-5. NIH3T3/Y-6, NIH3T3/Y-7, NIH3T3/Y-8*3«fct/NIH3 
T3/Y-9<t U7t 0 

E7£^ALfc#fflJia$fc£:NIH3T3/E7-l > NIH3T3/E7-2, NIH3T3/E7-3, NIH3T3/E7-4 
, NIH3T3/E7-5, NIH3T3/E7-6, NIH3T3/E7-7, NIH3T3/E7-8*5 «fc t/NIH3T3/E7-9i: 

(2) NIH3T3#ffl/&, =»> h a — jU^f ? — SrigA LfcJNBB&tfc, *$J:tfE7«:*A 

L fci&JIStfc £ lOOmmOffifgsig^ T*" I HCt 10%# ? ^jfiLm^ *M"< S> =» — 

^/Htlftt?50~70% =< Z/y/V^.ls Mc£-?lf -^L, PBS-Cgfcfr^, 0.25% h x ) ~f 

&60mm<O*aii&t&^7'W' — h (C200iisfB/]a/7 P t— HC45± 5t-M#, 3mltf5i&Jffif 
T-ifilSrPlte L7t 0 i&mM#tfr%24#fm'&. GM&5 // Mlcft 5 «fc r> KSsflD L/c 0 

W&te2~3B«^ttite£3S&LGM&5/iMlC&;5 «fc 5 fdjSJsAn Lfc ttfiSH&E 
tit. GM&a&iDL/j:v*:/u- F^ffllU IWI C <fc 5 icig-^ L7t„ tf^«^e 
^WaiST-ffofCo 9BIH&*fiL ^ * /-/VT-H^UT^A-r^ (GIBCO) X' 

ft£5NIH3T3, NIH3T3/Y-1 *3 «fc tfNUttTS/^-ZSr/fl L fc. 

&£L7c:=» a--^H-^Lfc^^^7^^-r„ E7£igALfcftBJi&H, 
a— ^HfcfflflSICit^TGM— (OiSStt^ift < . GMliriSA/ite-^KIfc&afflflSt-il 
^^(df^ffl Lfco *fcCM, GD, CD, SfcliineiO^yT^rU't^-, 
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i7 



/TV-* /JC5 




NIH3T3 

NIH3T3/Y-1 

NIH3T3/E7-2 


91.7±11.9 79. 0± 2.6 
83. 3± 8.4 72. 0± 9.5 
67. 3± 3.2 13. 3± 3.2 



mmm 1 7 

(1 ) htf'C y * 7— If n [ (TopoGEN) tfc$!{, 2*6!:/'ax 1 

] 2)1 1, 10 fgig^i^Sn& [0. 5M Tris-HCl (pH8. 0), 
1. 2M KC 1, 0. 1 M MgCli, 5mM T*f J v->H V >®L 5 m 
M v 5 ^^* W h — 2^1, 0. 1% ^^ifiLffT/uy 5 >• (^Jgiitt 

SS) 2 n l , ^@7k 1U1 sraflg^SW^KXJi^^ (5 0, 1 0 0, 2 
00, 5 0 0, 1 0 0 0XI±2 50 0/iM©GM) 2 1 Lfd 
0. 25/ig/dl pBR322 DNA (Sigjg&K) 1 >i 1 SrttLt 
3 7 < C-C-KJS£-£fc 0 3 0 5>KKJ&&, 1 % Kr v^H^"/" h V V-l*. 5 0% 
^y-feo— yp, 0. 02% zfu^ry^^— iV? )V— -frMWL 2/i 1 Sr^iPL 

7^fo-^L03 (MigthlS) K-EWmW. [4 0mM Tr i s, 5 m 

M Wt$t-r h V V A , 1 mM xfuy^7$yEB®Z7-hy?A (EDTA 
) , Bm-CpH7. 5rffi^-C^i!}b^l % T^fn — ^ y/H-±l2^ 

fcWi 2 0 n 1 ^7^7 / f L, T AElgWffc^-CS^&ill&fT-oTio ^ 
^ldg/ml x^^A^n? K*^SiL> i£^*fl£fi8fcf LTD N 
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3c 8 







0 




5 




1 0 


+ 


2 0 


+ + 


5 0 


+ + 


10 0 


+ + + 


2 5 0 


+ + + 



M J£A_h <D G M M JS. X D N A <D m h ^ A/S ti* h Stili^S ~-<E> ^ \ bri* — SB X \t ^± ffi. 

(2) mifeMi7- (D i:p^o*s-eGM© h^-r 9— t* i lasffitt* 
Mb£ 0 fib, h^-r 9— if noft^t) h^-r y^ 1 7— if i [h*^ 

>ttS3, 0. 0 im®L/» 1] , 1 OiWIWRittl OOmM Tr i s 
-HC1 (pH7. 9), 1 OmM EDTA, 1 mM 7^;l/$^y, 50% 

ADb^„ 

1 mM GMT h7H<< y p< 5— if I ttP18£*lfc. 
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*^»»tta««J*i-5 h#-T V* 7— tf I b, GMIiffl.^?Stt&^b*:„ 
CM, GD, CD, ^^fi^K^CO^-v^T^^ — , GM©#^7Xfl/t 

mmm 1 8 

C57BL/6 5i», #tR2 0 g) liS^S LC J: OiAL, 1 

jfiLS* (»*5?lfttt») ^^a^lS* (^«gfiiiS) t t 3(Ui5feV>l x 1 0 9 cells/ml 
m»UKU 2 0 0 n 1 &^**©ttKrtte&*tbT^JKJ«f£b;/i:. 

mftfrb 5 B%£l3ttf::flllSiLfcftJD!(4 0 u 1 fc^SEttlCiiat UTSUS!** 
L, J£»«*r?KfiU*:. GMIi 1 ft 5 Etf)^ *7 XlcttJBtlSfls 0 *»<b 1 B 1 3 
BBBMEl*Jlw3 Omg/k g5IJ3 0 0 m g / k g &&-5-bfc. 

WJ£U jBjUMiBtftKJS^tR^ bfco Ml£«ttttJKW»M£ffl£bfc-r?*© 
B|-C*>*K SftttHiiffln^ (%) , ti(ttttGM&-5-* (mg/kg) 4r5H\ 

gmii3 3oom g /k g ©»-§-T?^r«*iijffia!a«tRrt;«ifWf^ffl** b 
mmm 1 9 

1 J¥5EEt0 5il^-(75W i s t e r *tttt7 y h ( B *3c^i/U>"- tt) K» W 
STA^^:/ (v-^tt) 00. 0 1 %&Sft&;kJ&ftlOOM 1 .RtfT^-MAlum 
) [Sifi*-f ^i?*^ h T7A(Imject Alum) ; t*T*tfc] 100 n 1 &fiffl£f*3fi: 
•S-bTSSfeu *<D1 4 B«tc:«l*»J!RJ: 9Jh.»S:l»l»bfco 

^^bytJk^ttig'il>^l§S (2000rpm, 5 #) JfiL*«T#*U 4 8^7y 

h§#M7t7-f 7*">- (PC A) SJtSt?ttiRW»ft<IIgE*«:fflSbfc. 
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U ^jX'J 9 L/c 7 5S^-<DW i s t e r y V <D&mz.&lH\Z. 0 . lmlf 

o 

GM&5-mi*tn.ffi.m<¥Bt>*b 3 BP^, 3mg/k gfc5VM2 3 Omg/kg© 

* 9 





I g E^fffi 


GM 3mg/k g/B 
GM 3 Omg/k g/B 


6 4 
3 2 
8 



{r«fc i?«J^J$tUfc 0 CM, GD, CD, SfcJim^^^-v^T^T 1 U'^-v — , G 

Xffitil 2 o 

(2) ^s^m* mtztmo ic. GMW/p^mf^^tio 

2 1 
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( 1 ) CD©100mg ^mS&ttir/wn-x^jgat &^^5$£3J£i8§!{ 

(2) GDroO. lmg, ^ y ->;HJ f D ^ 1 O m g S«fat 
3lJ£0iJ 2 2 

GM 1 g 

ft*** (0*5K«#JtUW 99 g 

AD x. fc ft 5 * -C$1 •) ^*"C* * SrtfMtt U yto 

# h— >*»M8«U8, 0t*flUB» m.?<< ^*<fem. iff«MB3fc*flUB, niseis 

b©ffc£4*#*Pf-3«*©£JSiStt, W#A/flUfL $Mfctt«»flUH» ^?£*iBflS<Pif 
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is 7% <d m h 



1. T8B— [ I 1 -C**ixS^«J*L< l±*»3t*fl&tt(*cXH:-tixe>© 



ir^rS^i-S. tLt, v'^ o^>'yi'St©»<g\ XliOH, Yte=O v ZliH 
T*£>>3, ItLJj's? a^<>? ism^m-fr. Xfi = 0, YliOH, ZliOHffe5 0 

2. Tie-ass*; I n ] ■c3ft$tts»*<ottHiie*«z>'(k^»«L< tt-to*^ 



3. Tfa-j&it [ml T?«$4x5»*»ttiBlE«©{k^»*L<tt-t03t^ 




[ I 1 



R— S 




[n] 



({&U RfiS HS^W^b^^ib s HgSrI&WcSgg-efcS) 




[m] 
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({&U RttS HS^^b^ft^b S HS*SS!V^:SSt'fe5) 
6. TiesS [IV] T*^^tb5 4 , 5-v?t Kn*i'-2-->^D'<yfy-l 
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